
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

oRDER NO. 9142s

SITE CLEANIJP REQUIREMENTS FOR:

TELEDYNE SEMICONDUCTOR, INC.
13OO TERRA BELLA AVENUE
MOUNTAIN VIEW
SANTA CLARA COUNTY

SPECTRA-PHYSICS LASERS, INC.
1250 WEST MIDDLEFIELD ROAD
MOUNTAIN VIEW
SANTA CLARA COUNTY

The California Regional Water Qualrty Control Boar4 San Francisco Bay Region (hereinafter called
the Board) finds that

1'. Site Location and Description This Order presents the selected final remedy for the Spectra-
Physics proposed Superfund site and the Teledyne Superfund site. Since approximately L963,
Spectra-Physics Lasers, Inc. (Specha-Physics) has manufactured lasers and associated
components at its Mountain View facility (Figure 1). The facility consists of nine buildings
in the Terra Bella AvenudWest Middlefield Road area. Seven of the nine buildings are
bounded by West Middlefield Road, Terra Bella Avenue, and North Shoreline Boulevard
(formerly Stierlin Road). The other two buildings are on the northwest side of Terra Bella
Avenue. Since 1962, Teledyne Semiconductor, Inc. (Teledyne) has owned and operated a
semiconductor manufacturing facility at 1300 Terra Bella Avenue, (Figure 1). The
surrounding terain gently slopes northward towards San Francisco Bay, which lies
approximately 3 miles north of the Site. Permanente Creek lies approximately 0.3 miles west
of the facilities and flows to the north.

2. Description of the Selected Remedy The selected remedy for the sites consists of:

o Soil vapor extraction and treatnent for soil cleanup

o Groundwater exhaction and treah.ent for groundwater cleanup

o Shallow zone, intermediate zone and deeper aquifer groundwater monitoring and soil
monitoring. Soil monitoring includes collection soil samples and soil vapor
monitoring at Spectra-Physics.

There are currently three soil vapor extraction wells and nineteen groundwater extraction
wells operating at the sites. The final remedy will include the installation of an expanded
soil vapor extraction system at Spectra-Physics and commencement of operation of 5 existing
groundwater extractions wells. Vapor phase carbon adsorption will be used for the soil
vaPor treatnent and air stripping or discharge to the sanitary sewer will be used for
groundwater treatnenl

3. NPL and Regional Board Orders The Teledyne Semiconductor site is on the Nadonal
Priorities List (NPL) and Specba-Physics site is proposed for listing on the NPL. The sites
have been regulated by the Regional Board Orders listed below:
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Teledyne

o February 1985 - Order No. 869, Waste Discharge Requirements
o June 7986 - Teledyne Semiconductor site is added to the NPL
o September 1986 - Cleanup and Abatement Order No. 85411
o ]anuary 7987 - Cleanup and Abatement Order No. 87402
o ]anuary 1989 - Order No. 89419, Site Cleanup Requirements

Spectra-Phvsics

o February 1986 - Order No. 86-1O Waste Discharge Requirements
o September 1986 - Cleanup and Abatement Order No. 86412
o January 1987 - Cleanup and Abatement Order No. 87403
o fune 1988 - Spectra-Physics site proposed for listing on the NPL
o ]anuary 7989 - Order No. 89420, Site Cleanup Requirements

Site Historv

Teledjme Two 1400 gallon below-grade sumps were installed at the site in 1962 and L966,
respectively. Prior to 1980, the sumps were used for acid neutralization and waste
trichloroethylene (TCE) collection. Neither sump has contained TCE since 1980 and the two
sumPs are no longer in service. New industrial wastewater lines are now piped through the
sumPs and connect to the City of Mountain View sewer line. A 2,000 gallon underground
waste flammable solvent tank (Tank A) was installed n 1y75 and removed in 1982. It was
used to store waste isopropyl alcohol, xylene and acetone. Teledlme also used 1,1,1-
trichloroethane (TCA) and other volatile organic compounds (VOCs) at the facility. All
underground solvent handling activities were discontinued in 1980 and all chemicals are
currently stored above-ground.

9€egtrathysics One 50 gallon and four 100 gallon underground sumps were installed
between L968 and lW. Rinsewaters were disiharged through these sumps to the sanitary
sewer for the primary pulpose of pH and flow equalization. All but one-of the sumps were
removed in 7987. The remaining sump is primarily used for settlement of solids. Spectra-
Physics has used TCE, TCA' Freon-11i and other VOCs in its manufacturing processes.

Pa*gqqna In 1982, Teledyne and Spectra-Physics submitted Facility Questionnaires to
Regional Board staff describing their underground neutralization systems, sumps, and tanks.
Based on these submittals, staff required tha initiation of the remedial investigition (RI) at
Teledyne in 1982 and Spectra-Physics in 1984. The RI has been ongoing for the last eight
years. Interirn remedial actions began at Teledyne in 1986 with the start up of a
groundwater extraction system. The feasibilrty study (FS) evaluates the interim remedial
actions that have been ongoing for the last four years and evaluates alternatives for the final
lemedya Teledyne and Spectra-Physics have submitted Remedial Investigation / Feasibility

It"ay (RI/FS) reporb for the on-site and off-site areas. The on-site area-for each company is
the area within the respective property boundaries. The off-site areas are generally referred
to_as the Spring Street and North Bayshore off-site areas. The off-site areas encompass the
fu1l extent of the off-site groundwater plume and are generally bounded by Permanente
Creek to the wes! the City of Mountain View dewatering trench to the norttr, Armand
Avenue to the east, and the on-site areas to the south. The RIAS reports summarize the last
eight years of the RI and the last four years of the interim remedial lctions.

9iEpf-\Aquntain View Landfill The Citv of Mountain View 150-acre landfill parcel is
t.*t"A ai*"U1t """tt*if a",pfrittteatre PJrkway between Permanente Creek and N. Shoreline
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Blvd. The City of Mountain View (City) has submitted a Solid Waste Assessment Test
(SWAT) for its landfill dated November 21, 1988. Subsequently, the City has submitted
additional quarterly and other supplemental monitoring data. Board staff accepted the SWAT
on February 23, L99O and has not required a corrective action plan for the landfill. VOCs at
low concentrations have been detected in groundwater monitoring wells around the landfill.
The City has submitted the "City of Mountain View Landfill VOC Status Reporf' dated
September 1989 which states that these VOCs do not appear to be correlated with landfill
leachate and may originate from off-site sources. When the City landfill dewatering trench
pump is operating, the pump discharges into Permanente Creek This discharge from the
dewatering trench pump contains VOCs from the Teledyne and Spectra-Physics groundwater
plume. This discharge should cease when the North Bayshore extraction system is fully
implemented. This discharge may recharge groundwater in the area of Permanente Creek

The City landfill dewatering trench appeans to be a hydraulic barrier to northward migration
of the groundwater plume. The dewatering trench is in the shallow zone and the upper
portion of the intermediate zone. There is data that suggests it is at least a partial hydraulic
barrier in the intermediate zone also.

Off-Site Areas Land in the off-site areas has been used for residential, agricultural, and
commercial pu{poses since the 1920s. Historically, many activities, including septic tank
cleaning, drum storage, vehicle repair, and commercial activides, took place within the area.
Commercial activities have included the manufacturing of amusement park equipment laser
devices, printed circuit boards, electrical test equipment, and semiconductors. These land use
activities have had adverse impacts on groundwater quality. In addition, septic tank systems
have caused bacterial and viral degradation of groundwater so that the water may not be
suitable for drinking water purposes without treatnent

Over the past several years, land use within the area has moved away from residential use
and toward commercial use. The North Bayshore area is zoned as a planned community
zone for commercial and light manufacturing. No new single family dwellings are allowed.
Soil and groundwater investigations are being conducted by numerous parties at sites within
or adjacent to the area. One of these sites, the CTS Printex, Inc. site, has been listed on the
National Priorities List (NPL).

In order for the remedial program contemplated by this Order to be effectivg all sources of
hazardous substance releases within the area (including sources in aquifers) must be
identified and controlled. The Regional Board will utilize its authority under applicable law
to require potential sources within the are4 for which parties other than Teledyne and
Spectra-Physics are responsible, to be investigated and controlled by those parties and to
require those parties to coordinate their remedial activities with the activities to be carried out
pursuant to this Order. In order to facilitate the effective operation of the remedial systems
contemplated by this Order, the Regional Board will provide Teledyne and Spectra-Physics
with information concerning sources and remedial activities that may impact such systems.

Soil Investisation

Specha-Physics Since 1984, soil samples have been collected from more than 68 boreholes
drilled on-site. Additionally, soil samples have been collected from the sides and bottoms of
the pits which remained after the four former sumps were removed, and a soil gas survey
was conducted during 1989 in the vicinity of Buildings 2 and 3 in order to assess the lateral
extent of soils containing VOCs in the area. These soil investigations have shown that a
release of chemicals has occurred at the Spectra-Physics site. The primary volatile organic
compounds (VOCs) detected in soil are trichloroethene (TCE) and trans-1,2-dichloroethene
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(1,2-DCE). Soil samples collected from adjacent to the sump near Building 3 detected up to
18 parb per million (ppm) TCE and up to 1 ppm toluene. TCE is found in the highest
concentrations and over the greatest area. Concentrations of TCE in soils in excess of 2.5
ppm have been detected in soils in the loading dock area, soils in a small area east of
Building 2, soils in a small area west of Building 2, and soils below the former Building 3
sumP. TCA was detected at 0.4 ppm in a soil sample collected near well S-2 at a depth of 5
feeL

Teledyne During 1982 through 1983 and 1988 through 1989, soil samples have been collected
from 20 boreholes drilled on-site. Soil samples were collected beneath and / or near sumps
B/C and D, former tank A and wells T-65 and PZ-55. These soil investigations indicate that
a release of chemicals has occurred at the Teledyne site. TCE was detected at up to 0.2i7
ppm at soil boring number BPZLI. Soil boring BPZS-lis located near well PZ-55. WellPZ-
55 is located about 100 feet west of the Teledyne building and 150 feet north of sump D. A
soil sample near tank A detected up to 0.258 ppm TCE. While the aforementioned
concentrations are the highest soil concentrations detected at Teledyne, based on these
detections and the groundwater concentrations found on-site, it is believed that the
underground solvent handling activities were sources for groundwater pollution. Due to the
relatively low concentrations detected in the soil, soil remediation has not been required.

Hydrogeology The two major water-yielding zones beneath the site consist of an upper
aquifer and a deep Aquifer. The upper and deeper aquifers are separated by an aquitard of
about 80 feet of primarily finer-grained marine clays and fine silts. Lr the aquitard
discontinuous coarser sedimenb are infrequently found to approximately 110 feet deep; only
fine grained sediments - primarily low permeability clays - have been found below this
depth. There are two smaller sub-units within the upper aquifer, called the shallow zone
and the intermediate zone. The shallow zone is about 10 feet thick and is comprised of
highly permeable sand and gravel and generally occurs between the depths of L0 to about 30
feel The interrnediate zone is about 10 to 15 feet thick and is comprised of sands and gravel
and generally occurs between depths of 35 to 70 teeL The intermediate zone has been
subdivided into the upper and lower intermediate zone in the vicinity of Spring Streel A
separate continuous lower intermediate zone has not been identified in the North Bayshore
Area. Ground water in both the shallow and interrnediate zones flows generally to the
north. The deep aquifer begins at about 150 feet below the land surface and extends to a
depth of approximately 700 feeL

Surface Water Permanente Creek is an intermiftent tidal channel along the west side of the
on-site and off-site areas. This channel has contained concentrations of VOCs of unknown
origin south of the dewatering trench. One Permanente Creek sample collected near
Charleston Road detected 19 ppb TCE. One origin for the VOCs may be from the
dewatering trench discharge carried south by the tide.

Groundwater fnvestigation

On-site Lnvestigations Ground water investigations have been ongoing at the Teledyne
facility since 1982 and at the Spectra-Physics facility since 19&1. Teledyne has installed 21
shallow zone monitoring wells and 10 interrnediate zone monitoring wells on its on-site area.
Spectra-Physics has installed 17 shallow zone monitoring wells and three intermediate zone
monitoring wells on its on-site area. During the March 1990 sampling even! TCE was
detected at the Spectra-Physics site up to 1B00 ppb (well S-3). At the Teledyne site during
the March and ]une 1990 sampling even! TCE was detected up to 2,400 ppb (well PZ-S),'1.,2-
DCE up to 44N ppb (well T6) and vinyl chloride up to 120 ppb (T6). Other VOCs have
been detected including tetrachloroethene (PCE), l,l-dichloroethane (1,1-DCA) and 1,1-
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dichloroethene (1,1-DCE).

In addition, one vertical extent well (VW-l), screened into the aquitard below the
intermediate zone, was installed in 1986 in the on-site area. ThC well is screened at a depth
of 91 to 95.5 feet below ground surface and is located along the northern edge of the
Teledlme site. Only TCE has been reported in this well, at concentrations ranging from 0.5
parts per billion (ppb) to 9.6 ppb. No VOCs have been reported in VW-l since June 1988.

Off-Site Investigations In the off-site area, Teledyne and Spectra-Physics have installed over
100 shallow and intermediate zone monitoring and extraction wells, two deep aquifer
monitoring wells, and three vertical extent monitoring wells. The off-site horizontal extent of
groundwater pollution in the shallow and intermediate zones has been generally defined to
the north at approximately the City of Mountain View dewatering trench, and to the east
and west at approximately Armand Avenue and Permanente Creek, respectively. In the off-
site area during the ]une 1990 sampling even! TCE has been detected it concentrations up to
?80 ppb (well E1), 930 ppb (well E3), 5a0 ppb (well E12), and 840 ppb (well ESSS, September
1989). The vertical extent of groundwater pollution extends approximately to the top of the
regional aquitard.

Potential Conduit Stu4y ln 1982, Santa Clara Valley Water District data documented
approximately 120 active private domestic wells within a one mile radius of the Teledyne site.
Many of ttrese wells were perforated in the upper aquifer. Teledyne, in conjunction with the
Santa Clara County Health Departrnenf tested 47 aclve private wells in the area north of the
Bayshore Freeway, between Permanente Creek to the west and Stierlin Road to the east
Sampling results confirmed the presence of TCE and 12-DCE in the shallow ground water.

leledyne advanced the costs to connect residenb in the area to the municipal water system.
Teledyne and Spectra-Physics have submitted potential conduit studies and-have
recommended sealing certain wells. Wells P-3, 6S2W15D15, and 6S2WLSD16 have been
sealed.

Interim Remedial Actions Three groundwater extraction systems have been installed in the
ffiAspart"oftheremedialprogramfortheon.sitearea,Teled5mehas
been extracting groundwater from the shallow zone since October 1986 and from the
intermediate zone since March 1988. In addition, Teledyne and Spectra-Physics have installed
groundwater extraction systems along Spring Street and in the North Bayshore area. The
North Bayshore Extraction System (NBES) consists of eleven shallow zone and six
intermediate zone extraction wells. The system began start-up operations on january 4, 1990
and the entire NBES was operating continuously as of March 13, 1990. The Spring Street
Extraction System (SSES), consisting of three shillow zone and two interrnediate zone
extraction wells, has been installed. However, commencement of exhaction by this system
has been delayed until start up may be coordinated with the start up of the Whisman School
District extraction system. The Whisman School District is installinga groundwater extraction
system upgradient of the SSES for the remediation of a fuel leak caused by a former
underground tank Extracted groundwater is discharged to the sanitary sewer system.

The 150-acre parcel of the City of Mountain View landfill was excavated below sea level
during construction in 1978. The dewatering trench was installed to dewater the excavation
until the refuse was filled above sea level. The landfill dewatering trench, which borders the
lfl)-acre landfill parcel located directly north of Amphitheatre Parkway between Permanente
Creek and N. Shoreline Blvd., has continued to be operated by the City of Mountain View
on a voluntary basis to assist in keeping the groundwater in the North Bayshore area under
hydraulic control until the NBES is completed. The NBES was constructed to remediate the
off-site groundwater plume once the trench is turned off. The SSES was installed to shorten
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the overall remediation time by removing higher concentrations of VOCs.

linally, Spectra-Physics installed an on-site vapor odraction system which began operation in
February 1989.

Fp lquifer Wetts There are two active municipal wells within a one mile radius of the
Teledyne and Specha-Physics properties. The two wells are cross-gradient from the sites and
have never detected VOCs. There are several former agricultural wells screened in the
deeper aquifer in the off-site area. No VOCs have been detected in any wells screened only
in the deeper aquifer in the off-site area.

Baseline Public Health Evaluation A Baseline Public Health Evaluation @PHE) was
conducted for the site to waluate current and potential future health risks posed by the site.
Current risks are estimated based on exposureJ Urat are presently occurring. Potential future
health risks are based on o(posures that could potentially occur 1n the future if residential
development occurred on the site or if untreated shallow zone groundwater was used for
human consumption. To ensure that human health is protected, the BPHE incorporated
conservative assumptions. Therefore, it is very unlikely that the actual risks posed by the site

lvou]{ be greater than estimated. Average caie and maximum case scenarioJ are presented in
the BPHE. This finding refers to the maximum case scenarios using a 30 year duiation
exPosure. Current exposures include inhalation of TCE volatilized from the sanitary sewer
and volatilized from groundwater. The estimated maximum risk to a utility workei from
TCE volatilization from the sanitarv sewer is 1.1 x 10{. The estimated rnaximum risk from
volatilization from groundwater is i.q x t0u.

Potential fufure use exposures if no cleanup were to occur could include ingestion of shallow
and deeper zone groundwater, inhalation of VOCs from use of shallow or deeper zone
groundwater, inhalation of chemicals volatilized from on-site soils and groundwater. The
estimated maximum carcinogenic risk from ingestion of shallow groundwater and inhalation
of VOCs from the use of shallow groundwater would be 1.06 x tO,. The noncarcinogenic
hazard index for ingestion of shallow zone groundwater and inhalation of VOCs from the
use of shallow groundwater would be 16.56. The carcinogenic risk from inhalation of
chemicals volatilized from on-site soil and groundwater would be 1 x L0{. The hazard index
for inhalation of VOCs volatilized from on-site soils and groundwater would be 9.4 x 103.

Actual future risks may be lower than these estimated potential risk numbers because the
assumptions on which these calculations are based may overestimate exposure. For example,
these estimated risk calculations assume that the highest chemical concentrations can be
found in a single well. For most of the plume are4 the chemical concentrations are much
lower than the concentrations used to estimate these risks.

Finally, even using the conservative assumptions used in the BPHE, the actual risk from
exPosure to groundwater will be much lorver than the estimated risks because the Companies
are currently cleaning up the groundwater.

and Teledyne and
Spectra-Physics have submitted a Investigation / Feasibility Study (RVFS) and a

12.

!19f"9.a Plan which satisfy the requirements of Rlgional Board Orders Ag-}tg and 89{20.
This Order presents the final remedy for the Teledyne and Spectra-Physics sites. The final
lem1dy consists of this Order, the RI/FS, the Regional Board Proposed Plan Fact Sheet and
lle_leledyne and Specha-Physics Proposed Plan The RI/FS is made up of the Joint Off-Site
RVFS and the following appendices: Appendix A - Analytical Modelling of Chemical
Concentrations and Time to Reach RemiOiat Goals in ttr6 Stuay Area; Appendix B - the



Teledyne Semiconductor On-Site RVFS; Appendix C - the Spectra-Physics On-Site RI/FS; and
Apgeldix D - Estimated Hypothetical Risks associated with Remedial Alternatives. Teledyne
an{ Sp_e9tra-Physics prepared a nonbinding preliminary allocation of responsibility (NBAR)
and a BPHE which are part of the RIFS. The technical information contained in the RI/FS
and the Proposed Plan Fact Sheet is consistent with the Health and Safety Code
requirements for a final Remedial Action Plan (RAP) and the National Contingency Plan
requirements for a Rtr1FS. The final RAP for the sites will be adopted after thi Regional
Board completes its NBAR determination. The final RAP for the iites will consist of tne
Order, the RI/FS, the Regional Board Proposed Plan Fact Sheet the Teledyne and Spectra-
Physics Proposed Plan, and the final NBAR determination

L3. Remediation Alternatives In the Rtr{FS, Teledyne and Spectra-Physics evaluated remediation
levels and alternatives separately for the on-site and off-site areas. Teledyne and Spectra-
Physics evaluated six altematives for off-site remediation. Teledyne evaluated five 

-

alternatives and Spectra-Physics evaluated six alternatives for remediation on their respective
properties. A complete description of these alternatives is contained in the R[1FS.

14. Summa{y of Evaluation Criteria This section summarizes the nine evaluation criteria
developed by EPA and used to compare the alternatives in the R|FS. The altematives were
evaluated in detail with respect to the nine criteria in the RI/FS report Each alternative was
also evaluated with respect to the six state law criteria set forth irr Section 25356.1. of the
California Health and Safety Code. A comparative analysis was completed in the RI/FS.

1'4.1' Overall Protection of human health and the environment This criterion addresses whether a
remedy provides adequate protection of human health and the environmenL

1'4.2 Cgr,nPliance with applicable or relevant and appropriate requirements (ARARs) This criterion
addresses whether a remedy will meet all of the ARARs ofother Federal and State
environmental laws.

1'4.9 Lo{rg-te.rm effectiveness and pe{manence This criterion refers to expected residual risk and
residual chemical concentrations after cleanup goals have been met and the ability of a
remedy to maintain reliable protection of human health and the environment over time.

14.4 Rgduction of toxicitv. mobility or volume This criterion refers to the anticipated performance
of the treatnent technologies a remedy may employ.

14.5 Short-term effectiveness This criterion addresses the period of time needed to achieve
c-lea|up 

_and any adverse impacts on human health and the environment that may be posed

9uri18 the construction and implementation period until cleanup goals are achieved. 
-

1,4.6 Implementabilitjr This criterion refers to the technical and administrative feasibility of a
remedy.

14.7 Cost This criterion includes estimated capital and operation and maintenance, usually
presented in a 30 year present worth formaL

14.8 SuBPort AgenqlAcceptance This criterion addresses EPA s acceptance of the selected remedy
and any other EPA comments.

14.9 Qommu.nilv AccePtance This criterion summarizes the public's general response to the
alternatives.



The Selected Final Remedy

The selected remedy for the Teledyne on-site area is Alternative No. 2 for the reasons stated
in Findin6 16. Alternative No. 2 consisb of continuing the cument groundwater extraction
sy.slem: Extracted groundwater will either be discharged to ttre sanitary sewer or treated
with air snipP,ttg and discharged to the storm drain iystem or reused. Shallow zone
exhaction well RA-1 will continue to be pumped at approximately 25 gallons per minute
(qp*). Lrtermediate zone extraction well T-32I will continue to be pumped at approximately
19 gpm. The estimated time to achieve groundwater cleanup is 20 io 90 years. 

-ftre 
aO year

present worth cost is g 1.51 million.

The selected remedy for the Spectra-Physics on-site area is Alternative No. 4 for the reasons
stated in Finding 16. Alternative No. 4 consists of expanded soil vapor extraction and
treatnent and the continued extraction of on-site groundwater by the current groundwater
extraction system at the Teledyne facility. The o<isting soil vapor extraction sfstem of three
soil vapor extraction wells at the southeast corner of Building 3 will be expanded to include
soil vapor extraction in four additional areas; the northeast aird northwestiorners of Building
3 and the east and west sides of Building 2. The estimated time to achieve groundwater
cleanup is 10 to 70 yearc. The 30 year piesent worth cost is g 2.7 million. -

The selected remedy for the off-site area is Alternative 3 for the reasons stated in Finding 16.
Alternative 3 consists- of continuing the cunent groundwater extraction with a contingenJy
for additional extraction wells if complete captuie is not achieved when the City of Mountain
View landfill dewatering system pump is turned off. Disposal of the extracted'groundwater
will be accomplished by discharge to the sanitary sewer dr treatnent of the extrlcted
groundwater and discharge to the storm drain system or reuse of the treated groundwater.
The--current groundwater extraction system consists of 22 groundwater extracti-on wells; 14
shallow zone and 8 intermediate zone extraction wells. The flow rate of the system is
approximately 350 gpm. The estimated time to achieve groundwater cleanup ii gO to tOO
years. The 30 year present wortlr cost is g 7.4 million. -

The total comb-ined grorrndwater pumping rate of all extraction systems will be approximately
429 gpm or 618,fi)0 gallons per day.

]etgayne and Spectra-Physics will follow Board Resolution 88-160 criteria in determining the
best disposal option for the extracted groundwater. Extracted groundwater is currently
discharged to the sanitary sewer. Thii disposal option will belontinued unless reusg is
determined to be feasible in the required March i7, tggl reuse report or unless local VOC
limits are violated at which time air stripping treatnent may be implemented with disposal
to the storm drain.
Groundwater 

:l_"_u"gp levels are federal or state MCLs (adopted or proposed) or California
D_e3_a$1ent of Health Serwices (DHS) Recommended Drinking Water Aition Levels
(RDWALs). The soil cleanup level is 2.5 ppm total VOCs for-the reasons stated in Finding
17.2. The final cleanup levels for the sui.te of chemicals detected in the shallow zone equite
to a future use scenario risk level for groundwater ingestion and inhalation of VOCs of 2.8 x
106. Groundwater disposal will be accbmplished by discharge to the sanitary sewet reuse or
air stripping treatnent followed by dischaige to the storm diain or reuse. Iiegular
groundwater monitoring will be conducted.

The time estimates in this finding are based on modelled results; site-specific conditions, such
as adsorption and desorption and other factors described in the Rtr{FS, -iU influence the time
lequired to meet the remedial goals through groundwater extraction as well as the ability of
the system to achieve the goals.



15.1. Uncertainty in Achieving Oeanup Goals The goal of this remedial action is to restore
groundwater to its beneficial uses. Based on information obtained during the RI and on a
careful analysis of all remedial alternatives, the Board believes that the selected remedy will
achieve this goal. However, studies suggest that groundwater'extraction and treatnent will
not be, in all cases, completely successful in reducing contaminants to health-based levels in
the aquifer zones. The Board recognizes that operation of the selected extraction and
treatnent system may indicate the technical impracticability of reaching health-based
groundwater quality standards using this approach. If it becomes apparent, during
implementation or operation of the system,-that contaminant levels hive ceased to decline
and are remaining constant at levels higher than the remediation goal or the data otherwise
su$$€st that achievement of the goals is technically impracticable or cannot be achieved
within a reasonable time frame, that goal and the-remeOy may be reevaluated. Reasonable is
defined in terms of the cleanup time estimates in the Rtr/FS.

The selected remedy will include groundwater extraction for a period of years, during which
the system's performance will be carefully monitored on a regular basis and adjusted as
warranted by the performance data collected during operation. Modifications may include:

a) discontinuing operation of extraction wells in areas where cleanup standards have
been attained;

b) alternating pumping at wells to eliminate stagnation points; and

c) pulse pumping to allow aquifer equilibration and encourage adsorbed
contaminants to partition into groundwateq,

d) installation of additional extraction wells.

15.2 Change to the RIIFS The RI/FS is hereby changed to state that Resolution 68-16 is an
Applicable or Relevant and Appropriate Requirement (ARAR).

L6. Bemedy Selection Rationale and Statutory Detenninations All alternatives evaluated in the
detailed evaluation consisted of different variations of groundwater extraction except the no-
action and institutional controls alternatives. This is because groundwater extraction is
essentially the only Proven, cost-effective technology for the cleanup of groundwater plumes.
The rationale for the selection of the preferred remedies is based mainly on determining how
many groundwater o<traction wells are necessary to fully capture the groundwater plume
and to cleanup the plume in the most efficient time frame and in a cost-effective minner.
The selected alternatives meet these objectives.

The selected remed"ies are protective of human health and the environmenL Groundwater
contamination is treated so that the remaining potential future risks fall within the 10a to 10{
carcinogenic risk range for acceptable cleanup levels. The remedies comply with ARARs by
lchiwing cleanup to at least Federal and State MCLs (proposed or adopled) or RDWALs. 

-

Soil is remediated to a level that will protect groundwa-ter-from future iolvent contamination.

The selected remedies are effective in the short-terrn and are effective in the long-term by
virtue of the fact that ARARs are achieved Soil vapor extraction and treatnent lnd
groundwater extraction and treatrnent are permanent solutions and significantly reduce
pollutant toxicity, mobility and volume at the site. All of the alternatives are implementable.
The alternatives are cost-effective. EPA has identified the same remedies selected in this
order as the preferred altemative in the Proposed Plan fact sheel
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Treatnent is used as a principal element for the remedies. Emissions from soil vapor
extraction will be treated by vapor phase carbon adsorption with the carbon canisters being
regenerated off-site. Treatnent of extracted groundwater will be accomplished either by
discharge to the sanitary sewer, where local limits will be required to be me! or by air
stripping. Emissions from air stipping towers will meet local air district requirements, which
are anticipated to be less than a 10{ risk level, or will be required to implernent vapor phase
carbon treatrnent

Cleanup Standards

Groundwater The groundwater cleanup standards for the site are Environmental Protection
Agency (EPA) MCLs (proposed or adopted), California Deparhnent of Health Services (DHS)
MCLs (proposed or adopted), or DHS RDWALs. These cleanup standards are defined in
Specification 8.4.

Soil The soil cleanup standards for the Spectra-Physics site is 2.5 ppm total VOCs between
depths of 0 to L0 feet and 0.5 ppm betwe6n depthi of 10 and 1+ ti6t Spectra-Physics
completed a leaching model to determine the amount of VOCs that could be left in soil in
order to Protect groundwater. The EPA Seasonal Soil Comparhnental Model (SESOIL) was
used as the soil leaching model. The concentrations leached out of the soil were then input
into the AT123D groundwater transport model to determine resultant concentrations in
grorrndwater. Documentadon on the modeling is contained in the Spectra-Physics On-Site
Rtr1FS.

Risk Associated With Cleanup Standards The selected remedy is protective of human health
and the environment - as required by Section 121, of CERCLA - in that pollution in
groundwater is treated to at least maximum contaminant levels (MCLs) and falls below EPA s
acceptable carcinogenic risk range and noncarcinogenic hazard, index range. EPA considers a
carcinogenic risk range of 10a to 10{ as an acceptable cleanup level. If the noncarcinogenic
hazard index is less than one, EPA considers the combined intake of chemicals unlikely to
pose a health risk

The carcinogenic risk at the cleanup levels associated with the potential future use scenario
of groundwater ingestion and inhalation of VOCs from groundwater is 2 x 105. hr cleaning
up TCE to the 5 ppb cleanup standard and vinyl chloride to the 0.5 ppb cleanup standar4 it
is quite likely that the concentrations of other VOCs will be reduced to levels below the 5
ppb range. These risks were calculated using a potential future use scenario with a 30 year
duration exposure.

The noncancer hazard index associated with the cleanup levels is 0.M1. The method and
assumptions used to obtain the Carcinogenic Risk and the Hazard Index associated with the
cleanup standards are contained in the RVFS and the BPHE. The cleanup standards for the
site are protective of human health, have a carcinogenic risk that falls within a range of 10{
to 104, and a hazard index of less than one.

Futu.lq Changes to Cleanup Standards The Regional Board recognizes that a number of
conditions may affect the performance of ttre Nbrth Bayshore, Sphng Street, and on-site
groundwater extraction systems and the Spectra-Physics soil vapor extraction system. These
factors may include: (1) the heterogeneity of the shallow and intermediate zones; (2) the
hansmissivity of the aquifers; (3) the sustainable yield from the aquifers; (a)'the adsorption of
chemicals onto, and the rate of desorption from, vadose and aquifer soils and aquitard
materials; and (5) the possible o<istence of sources in off-site areas, the precise location of
which cannot be identified. The Regional Board further recognizes that, as a result of these

18.

19.
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factors or other factors, achievement of all the remedial standards set forth in this Order may
not be practicable. Consequently, this Order calls for periodic evaluation (as stated in the
Provisions) of the remedial standards and consideration of adjustnent of the remedial
standards for portions or all of the site if achiwement of such standards is no longer
practicable. The periodic evaluation will include the results of the remedy modifications
noted in Finding 15.1.

If new information indicates cleanup standards cannot be attained or can be surpasse4 the
Board and EPA will decide if further final cleanup actions, beyond those completed, shall be
implemented at this Site. If changes in health ctiteria, administrative requirements, site
conditions, or remediation efficiency occur, the Teledyne and Spectra-Physics will submit an
evaluation of the effecb of these changes on cleanup standards as defined in Specification
8.4.

The Regional Board recognizes that Teledyne and Spectra-Physics have already performed
extensive investigative and remedial work onsite and offsite and that Teledyne and Spectra-
Physics are being ordered hereby to perform additional remedial tasks. It is in the public
interest to have Teledyne and Spectra-Physics undertake such remedial actions promptly and
without prolonged litigation or the expenditure of public funds. The Regional Board
recognizes that an important element in encouraging the dischargers to invest substantial
resources in undertaking such remedial actions is to provide the dischargers with reasonable
assurances that the remedial actions called for in this Order will be the final remedial actions
required to be undertaken by the discharger. On the other hand the Regional Board also
recognizes its responsibility to protect water quality, public health, and the environment and
that future developments could indicate that some additional remedial actions may be
necessaly.

The Regional Board has considered and balanced these important considerations, and has
determined that the remedial actions ordered herein represent the Regional Boards best,
current judgement of the remedial actions to be required of Teledyne and Spectra-Physics.
The Regional Board will not require the discharger to undertake idditional iemedial actions
with respect to the matters previously described herein unless: (1) conditions on the site,
previously unknown to the Regional Board are discovered after adoption of this Order, or
(2) new information is received by the Regional Boar4 in whole or in part after the date of
this Order, and these previously unknown conditions or this new information indicates that
the remedial actions required in this Order may not be protective of public health and the
environmenl The Regional Board will also consider technical practicality, cost effectiveness,
State Board Resolution No. 68-16 and other factors waluated by the Regional Board in
issuing this Order in determining whether such additional remedial actions are appropriate
and necessary.

This Order does not contain requirements for cleanup of the area north of the landfill
dewatering trench at this time. If VOC concentrations or regulatory requirements change in
the future, the Regional Board may order additional remedial actions aidescribed abovi.

Groqrtdwater Conservation Teledyne and Spectra-Physics have considered and continue to
consider the feasibility of reclamation, reuse, or discharge to a publicly owned treatnent
works (POTW) of extracted groundwater, as specified in Board Resolution No. 88-160.
Regarding on-site process water reuse and witer reclamation, Teledyne and Spectra-Physics
are further waluating the possibilities of on-site water reuse and reclamation. Both
properties are mostly paved and use small amounts of irrigation water. In the off-site area,
Shoreline Golf Linls is one possible candidate for using the groundwater as irrigation water.
Groundwater reinjection was evaluated but was determined to have the potential to spread

11
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VOCs, and that fouling or clogging of the injection wells may occur. Permits have been
obtained to discharge all of the extracted groundwater to the Palo Alto POTW which
constitutes compliance with Board Resolution 88-160.

Drought Coqditions The Regional Board recognizes that drought conditions have existed in
Santa Clara Valley for the past several years. Groundwater exAaction by Teledyne and
Spectra-Physi:s maJ' o<acerbate drought conditions if they persisl With'the apfroval of the
Executive Officer, Teledyne and Spectra-Physics may modify or reduce pumpirif rates for
water conservation pur?oses.

9gqmumtJ Invgtvement An aggressive Community Relations program has been ongoing for
all Santa Clara Valley Superfund sites, including the Teledynelnd Spectra-Physics sites.-The
Pqgd published a notice in The View on November l, \h, announ-cing the proposed final
llt^qd. oPPortunity for public comment at the Regional Board Pubtc Fearing of November
"l'4, L99o in Oaklan4 and announcing the opportunity for public comment at ai evening
public meeting to be held in Mountain View at the Crittendon Middle School on Noveirber
!!, ry90. A presentation of the final cleanup plan was made at the November 14,1990 Board
Hearing and the November 14,1990 evening public meeting. The comment period was from
November L4, \W to December ?5, lg9f'.

Fact Sheets were mailed to interested residents, local government officials, and media
representatives. Fact Sheet 1, mailed in August 1989, iumm aized the pollution problem, the
results of investigations to date, and the intirim remedial actions. Faci sheet 2, hailed in
November 1990, described the cleanup alternatives waluated, explained the proposed final
JtfP, alnorlnce.{ opportunities for puUtic comment at the Regional Board Hiariirg of
November L4, 1990 in Oakland and the Public Meeting of N6vember 14, 1990 in"Mountain
View, and described 

_the availability of further informition at the Information Repository at
the Mountain View Public Library. The Responsiveness Summary summarizes r6sponses to
significant comments received during the pu6lic comment period.-

Fact Sheet 3, to be mailed in |anuary 1997, will explain the final adopted cleanup plan
contained in this Order.

ning High Ouatity
On October ?3,1968, the 3tate Water Ra@

Resolution No. 58-16, ostatement of Policy with Respect to Maintaining High Quality Watirs
in California". This policy calls for maintaining the o<isting high quafty oI St^t" waters
unless it is demonstrated that any change would be consis-teniwith the maximum public
benefit and not unreasonably affect benEficial uses. The original discharge of wasti to the
groundwater at these sites was in violation of this policy therefore, the groundwater quality
needs to be restored to its original qualrty to the eitent-reasonable. For-the purpose of
establishing.clglnup objectives, the shallow groundwater at the site is designited- a potential
source_ of drinking water. For this reason, the MCLs were accepted as conientratioris that
meet the intent of Resolution 6&16.

21,.

?2.

However, thetlowever, 
$_e_g1oun{water is not of drinking water quality f.or reasons other than the

Presence of VOCs. Because of the presencebf high ioncintrations of sulfate, nitrate,Presence ot VOCs. Because of the pr€sence of high concentrations of sulfate, nitrate, and
fecal coliform above federal standards, the grounJwater is not suitable as a drinking water
source without pretreatnenL

The proposed remedial water quality goals meet current applicable health criteria and restore
the quality olttre groundwatei to the-extent reasonable givin technical and economic
constraints. These constraints include the high additional incremental costs for removal of
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small amounts of additional chemicals and the need to minimize ttre removal of groundwater
to achieve acceptable remedial goals.

Data Vllidation Development of the Boards final remedy was based on the Board's
evaluation of eight years of water and soil quality data. Random samples have been
collected and analyzed by the Board to confirm the validity of data generated by the
dischargers. Data has been validated using EPA validation guidance. The Boaid finds that
there is sufficient acceptable data to make cleanup decisions.

leaCa*ry Pursuant to the South Bay Multi-Site Cooperative Agreement and the South
Bay Ground Water Contamination Enfoicement Agreement, entered into on May 2,1.985 (as
subsequently amended) by the Regional Boar4 EPA and DHS, the Regional Board has been
acting as the lead agency. EPA is expected to agree with the selectedremedy and issue a
Record of Decision following adoption by the Regional Board of the final remedy for the
site. The Regional Board will continue [o reguhte the dischargers' remediation ind
administer enforcement actions in accordance with CERCLA as amended by SARA, the
California Water Code, California Health and Safety Code, and regulationJ adopted there
under.

AdministrativeRecord The Administrative Record has been prepared in accordance with EPA
Guidance, has been made available for public and PRP review, and provides the backup
documentation for the recommendations of staff and decisions by the Board.

Ngnbinding Prelimina{y Allocation of Responsibility Teledyne and Spectra-Physics have
submitted a draft nonbinding preliminary allocation of responsibility (NBAR) report that
identifies _potential source areas in the North Bayshore Area and potentially responsible
parties. Comments have been received from many of these parties and the parties are
collecting site use histories and waluating whether to proceed with site investigations or
remedial measures on those properties. Those investigitions and actions will hlve a bearing
on the final NBAR determination. Accordingly, the Regional Board will defer completion of
the NBAR until Teledyne Semiconductor and Spectra-Pfiysics have submitted a revised NBAR
!9 thu Regional Board. The Regional Board will not adopt a final RAP as defined in the
Health and Safety Code for the site until the Board completes its NBAR determination. Wittr
the exception of an NBAR determination this order complies with all other requirements for
a RAP. The Board expects to make a final NBAR determination within the next six months.

This Order presents the final remedy for the regional program. However, further localized
remedial measures may be needed in the offsite area. The Regional Board will use its
authority Pursuant to Finding 4.5 of this Order to require sourie control at those sites.

This Order is written as a joint Order for Teledyne and Spectra-Physics because the
groundwater pollution plumes from both Companies have commingled. Teledyne and
Spectra-Physics are encouraged to submit joinf reports. If ioint reports are noi coordinated
and submitted, each company is still individually responsible for the joint taqks in this Order.

Teledyne Semiconductor, [rc. (hereinafter refened to as a discharger) is a discharger because
of the releases of chemicals that have resulted from its waste handling facilities. Spectra-
Physics Lasers, Inc. (hereinafter referred to as a discharger) is a dischirger because of the
releases of chemicals that have resulted from its waste handling facilities.

The selected remedy for the Teledyne and Specha-Physics sites was chosen in accordance
with the Health and Safety Code Section 253ffi.1, the Comprehensive Environmental
Response, compensation, and Liability Act (cERcLA), as amended by the superfund

n.

28.
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Amendments and Reauthorization Act (SARA), the National Oil and Hazardous Substances
Pollution Contingency (NCP), Califomia Water Code Section 133M, and pursuant to the
Multi-Site Cooperative Agreemenl This decision is based on the adminiitrative record for the
site.

The Board adopted a revised Water Quality Control Plan for the San Francisco Bay Basin
(Basin Plan) on December 17,1986. The Basin Plan contains water quality objectives and
beneficial uses for South San Francisco Bay and contiguous surface and groundwaters.

The existing and potential beneficial uses of the groundwater underlying and adiacent to the
facilities include:

hrdustrial process water supply
Industrial service water supply
Municipal and Domestic water supply
Agricultural water supply

34. This Order supersedes and rescinds the Teledyne Site Cleanup Order No. 89 - 019, Cleanup
and Abatement Order No. 87402, Cleanup and Abatement Order No. 86411, and Waste
Discharge Requirements Order No. 86-9, and Spectra-Physics Order No. 89 - 020, Cleanup
and Abatement Order No. 87403, Cleanup and Abatement Order No. 86412 and Waste
Discharge Requiremenb Order No. 85-10.

35. On-site and off-site interim containment and cleanup measures have been implemented to
alleviate the immediate threat to the environment posed by the continued migration of the
groundwater plume of organic solvents.

36. The Board has notified the dischargers and interested agencies and persons of its intent
under California Water Code Section 133O1 to prescribe Site Cleanup Requirements for the
discharge and has provided them with the opportunity for a public hearing and an
opportunity to submit their written views and recommendations.

37. The Board in a public meeting, heard and considered all comments pertaining to the
discharge.

IT IS HEREBY ORDERED, pursuant to Section 733M of the Califomia Water Code and Section
25356.1of the Califomia Health and Safety Code, that the dischargers shall cleanup and abate the
effects described in the above findings as follows:

a.

b.
c.
d.

Upqer aquifer groundwater underlying and adjacent to the site is currently not used for any
of the above pu{poses.

Shallow zone groundwater could potentially migrate into waters that make up marshland in
the off-site area.

32. The dischargers have caused or permitted and threaten to cause or permit waste to be
discharged or deposited where it is or probably will be discharged to waters of the State and
creates or threatens to create a condition of pollution or nuisance.

This action is an order to enforce the laws and regulations administered by the Board. This
action is categorically exempt from the provisions of ttre CEQA pursuant to Section 75321 of
the Resources Agency Guidelines.

JJ.
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A. PROHTBITIONS

1. The discharge of wastes or hazardous materials in a manner which will degrade
water qualrty or adversely affect the beneficial uses of the waters of the State is pro-
hibited.

2. Further significant migration of pollutants through subsurface transport to waters of
the State is prohibited.

3. Activities associated with the subsurface investigation and cleanup which will cause
significant adverse migration of pollutants are prohibited.

SPECIFICATIONS

L. The storage, handling, treatnent or disposal of soil or groundwater containing
pollutants shall not create a nuisance as defined in Section 13050(m) of the California
Water Code.

2. The dischargers shall conduct monitoring activities as determined by the Executive
Officer to define the current local hydrogeologic conditions, and the lateral and
vertical extent of soil and groundwater pollution. Should monitoring results show
evidence of plume migration, additional characterization of the pollutant plume may
be required.

3. All Teledyne and Spectra-Physics wells shall be used to determine if cleanup
standards have been met This specification shall not preclude the termination of
o(traction in individual wells in which the cleanup standards have been mel

4. Final cleanup standards for all onsite and off-site wells shall not be greater than the
levels as provided in Finding 17. The numerical final cleanup standards, therefore,
shall not exceed the below listed levels in any well set forth in the Self-Monitoring
Plan:

B.
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Chemical Groundwater Cleanup Standard
(u9l)

Basis

CARCINOGENS Weight of Evidence

Vinyl Chloride A
Trichloroethylene (TCE) Bz
Tetrachloroethylene (PCE) Bz
1,L-Dichloroethane (1,1-DCA) C
l,l-Dichloroethylene (1,1-DCE) C

NONqARCINOGENS

l,2-dichloroethylene (1,2-D CE)
cis
trans

1,1,l-trichloroethane (1,1,1-TCA)
Toluene
l,21-trichlorobenz ene (1,2,4:t CB\

0.5
D

5
5
6

L

1,

1,

1.

L

1

1.

1,

,.

3

6
10

200
100.
40

t-
2-
3-

califomia state Maximum contaminant Level (McL) for Drinking water
(proposed or adopted).
California State Recommended Drinking Water Action Level.
Calculated Cleanup Standard.
If the state of california proposes or adopts a MCL for toluene, the MCL
shall at that time become the cleanup standard for toluene at this site.

4.1

5.

6.

7.

Th9 pjl cleanup 9$ldtrds are 2.5 ppm total VoCs between depths of 0 to 10 feet
and 0.5 ppm total VOCs between A"p*rr of 10 and 14 feel

The dischargers shall implement the final cleanup plan described in Findings 2 and
15.

Final chemical concentrations shall not be found to exceed the appropriate cleanup
level based on quarterly analytical resulb.

To show that a southward hydraulic gradient away from the landfill has been
achieved and to confirm the effectiveness of the N-BES, the dischargers shall compare
the,groundwater elevations for the following three pairs of wells. The dischargeis
shall-notify the Board if the groundwater elivationln the northerly well of eac1r pair
falls below that in the southerly well.
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Northerly
Well Number

NC3S
sMw-1s
NC4I

Southerly
Well Number

NB23S
w:7A
NB22I

Designated
Screened Zone

Shallow
Intermediate
Intermediate

c. PROVISIONS

1. The dischargers shall submit to the Board acceptable monitoring program reports
containing results of work performed according to a the attached-self-monitoring
program prescribed by the Boards Executive Officer.

2. This Order supersedes and rescinds the Teledyne Site Cleanup Order No. 89 - 019,
Cleanup and Abatement Order No. 87402, Cllanup and Abatiment Order No. 86411,
and Waste Discharge Requirements Order No. 85-9, and Spectra-Physics Order No. 89
- 02O Cleanup and Abatement Order No. 87403, Cleanup and Abatement Order No.
86412 and Waste Discharge Requiremenb Order No. 86-10.

4.

The dischargers shall comply with this Order immediately upon adoption and the
dischargers shall comply with the PROHEHONS and SPECIFICATIONS described
above, in accordance with the following tasks and compliance time schedules:

COMPLETION DATVTASK

Teledyne On-9ite, Spectra-Physics On-Site, and joint OffSite Areas

a. COMPLETION DATE: March 3'1,1991

TASIC GROUNDWATER REUSE AND RECLAMATION: Submit a technical report
acceptable to the Executive Officer containing the groundwater reuse and reclimation
plan for the treated groundwater. The report shall include documentation of efforts
to reuse the water, efforts to secure users for the water, and reasons why potential
users would not accept the water and discuss the technical feasibility (including a
health risk evaluation) and cost-effectiveness of other water reuse options.

b. COMPLETION DATE: One month after start up of the Spring Street groundwater
extraction system

TASIC SPRING STREET EXTRACTION SYSTEM START UP REPORT: Submit a report
acceptable to the Executive Officer documenting that the Spring Street Extraction 

-

System started up on the same day as the Whiiman School DiJtrict groundwater
e1!1ctio1 system/ or on a later date agreed to by the School Districf The report
shall include a letter from the School District agreeing to such later date.

C. EVALUATE CAPTURE AREA OF THE NORTTIBAYSHORE EXTRACTION SYSTEM

1) COMPLETION DATE: 90 days after the City of Mountain View stormwater pump is
turned off

TAStrC EVALUATE CAPTURE AREA OF NORTI{ BAYSHORE GROUNDWATER
EXTRACTION SYSTEM AND PROPOSE ADDITIONAL EXTRACTION WELLS, IF
NECESSARY: Submit a technical report acceptable to the Executive Officer containing
an evaluation of the capfure area of the North Bayshore groundwater extraction



2)

system and a proposal for additional e:<traction wells, if necessary.

COMPLETION DATE: Six months after task c.1).

TASIC START LiP OF EXPANDED NBES: Submit a technical report acceptable to the
Executive Officer containing the start up report for any proposed expansion of the
NBES if the captune anea waluation demonstrates that additional exiaction wells are
necessaly. This report shall contain the final construction schedule for the time
period from adoption of this order through submittal of the start up report, as-built
construction drawings of the expanded portion of the system, and the first one
month of monitoring data.

CURTAILING GROUNDWATER EXTRACTION

coMPLETIoN DATE: 90 days prior to proposed curtailment of any groundwater
extraction well or treatnent system

TASIC WELL PUMPING CURTAILMENT CRITERIA AND PRoPosAL. submit a
technical report acceptable to the Executive officer containing a proposal for
curtailing pumping from any groundwater e><traction well(s) and the criteria used to
justify such curtailment This report shall include data to show that groundwater
cleanup standards for all VOCs have been achieved and pollutant levils have
stabilized or are stabilizing, and that the potential for pollutant levels rising above
cleanup standards is minimal. The propoial shall include temporary termination of
eltraction well operation for an extended period of time to study the effecb on
chemical- migration prior to well abandonment The report should identify the basis
for the time frame to be used to confirm that groundwiter concentrationi have
stabilized at or below final cleanup standards and that the potential for increases
above cleanup standards is minimal.

If the dischargers claim that it is not practicable to achieve cleanup standards through
continued groundwater extraction in all or any portion of the groundwater plume
area, the dischargers shall evaluate the reductions in chemical ioncentrationi, the
mass quantities of chemicals being removed through groundwater extraction and the
altemative cleanup standards that can be practically achieved. The report shall
evaluate alternative means of achieving cl-anup standards and whether conditions for
waiving an ARAR are met (e.g., that meeting the ARAR is technically impracticable
fro-m- an engineering perspective) and that the alternative cleanup standaid proposed
will be protective of human health and the environment

COMPLETION DATE; 60 days after the Board approves curtailment

TAsIc IMPLEMENTATTON oF GLIRTAILMENT: submit a technical reporr

lcceptable to the Executive Officer documenting completion of the necesiary tasks
identified in the technical report submitted for Task d.1).

COMPLETION DATE: January 31,1996

TASIC FM-YEAR STATUS REPORT AND EFFECTIVENESS EVALUATION. Submit
a technical report acceptable to the Executive Officer containing:

1) the results of any additional investigation;

d.

1)

2)
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2) an evaluation of the effectiveness of the installed final cleanup measures and the
attainment of soil and groundwater cleanup standards;

3) additional recommended measures to achieve final cleanup standards, if necessary,
and the tasks and time schedule necessary to implement arry additional final cleanup
measures;

4) a comparison of previous expected costs with the costs incured and projected
costs necessary to achieve cleanup standards; and

5) a description of the reuse and reclamation of extracted groundwater.

If tl,e dischargers claim that it is not practicable to achieve cleanup standards through
continued 

-groundwater extraction in all or any portion of the groundwater plume
area, the dischargers shall evaluate the reductions in chemical ioncentrationi, the
mass quantities of chemicals being removed through groundwater extraction and the
alte.rnative- cleanup standards thaf can be practically ihieved. The report shall
evaluate alternative means of achieving cleanup standards and whethdr cond.itions for
waiving an ARAR are met (e.g., that meeting tire ARAR is technically impracticable
fro.m. an engineering perspective) and that tfre alternative cleanup stanaara proposed
will be protective of human health and the environmenl

coMPLETToN DATE: 90 days after request made by the Executive officer

TAsIc EVALUATION oF NEw HEALTH cRmRIA. submit a technical report
acceptable to the Executive Officer which contains an evaluation of how the final
plan and cleanup standards would be affecte4 if the concentrations as listed in
Specification 8.4. change as a result of promulgation of drinking water standards,
maximum contaminant levels or action ievels or other health based criteria.

coMPLETIoN DATE: 90 days after request made by the Executive officer

TASIC EVALUATION OF NEW TECHNICAL INFORIv{ATION. Submit a technical
report acceptable to the Executive Officer which contains an evaluation of new
technical and economic information which indicate that cleanup standards or cleanup
technologies in some areas may be considered for revision. Suih technical reports
shall not be required unless the Executive Officer or the Board determines thit such
new information indicates a reasonable possibility that the Order may need to be
changed under the criteria described in Finaing il.
INSTITUTIONAL CONSTRAINTS

1) COMPLETION DATE: March 3t,I99't

TAStrC PROPOSED CONSTRAINTS. Submit a technical report acceptable to the
Executive Officer documenting procedures to be implemented by the discharger,
including 1 deed restriction piohiuiting the use of the A zone groundwater is a
t"Y|:. of drinking water, and for controlling onsite activities th--at could endanger the
publig health or the environment due to exfosure to VOCs. Constraints shall"remain
in effect until 

-groun$lvater cleanup standaris have been achieved and pollutant
levels have stabilized in onsite aquifers.

h.
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2) COMPLETION DATE: May Bt, L991

TASIC CONSTRAINTS IMPLEMENTED. Submit a technical report acceptable to the
Executive Officer documenting that the proposed and approved constrairits have been
implemented

i. COMPLETION DATE: Aprit N, IWI

TASIC REVISED NBAR REPORT. Submit a technical report acceptable to the
Executive Officer containing a revised NBAR reporl This report-shall be sent by
certified mail to all PRPs named in the reporL

Spectra-Physics On-Site

a. COMPLETION DATE: November tS, tggl

TASIC START UP OF EXPANDED SOIL VAPOR EXTRACTION SYSTEM: Submit a
technical t"pg"t acceptable to the Executive Officer containing the start up report for
the expanded soil vapor extraction system. This report shallontain the finai
construction schedule for the time period from adoption of this order through
submittal of the start up report, as-buitt construction drawings of the system, and the
first two weels of monitoring data.

b. COMPLETION DATE: March iL,1992

TASK EVALUATE EFFECTWENESS OF SOIL VAPOR EXTRACTION SYSTEM:
Submit a technical report acceptable to the Executive Officer which evaluates the
effectiveness of the soil vapor extraction system and proposes modifications to the
system, if necessary, to accomplish the cleanup standlrd.

c. COMPLETION DATE: Ninety days after acceptance of the technical report required
by task 5.b.

TASIC START UP OF MODIFICATIONS TO SOIL VAPOR EXTRACTION SYSTEM:
Submit a technical regort acceptable to the Executive Officer documenting completion
of any modifications identified in task 5.b.

d. CURTAILING SOIL VAPOR EXTRACTION

1) COMPLETION DATE: 90 days prior to proposed curtailment of any soil vapor
extraction well or treatnent system

TASIC WELL PUMPING CURTAILMENT CRffiRIA AND PROPOSAL. Submit a
technical rePort.acceptable to the Executive Officer containing a proposal for
curtailing pumping from any soil vapor extraction well(s) o. pipiig ind the criteria
used- to j"ttify such curtailment This report shall include a pioposal indicating the
locations of borings and sampling interuils to determine concen&ations of VOG
remaining jn soil. The proposal hay include temporary termination of extraction well
operation for a-n extended period of time to studlthe effects on chemical migration
prior to well abandonment

If the discharger claims that it is not practicable to achieve cleanup standards through
continued soil vaPor extraction in all or any portion of the soil plume area and thai
significant quantities of chemicals are not being remooed through soil vapor
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extraction, the discharger shall evaluate the reductions in chemical concentrations and
the altemative cleanup standards that can be practically achieved. The report shall
evaluate alternative means of achieving cleanup standards and whether conditions for
waiving an ARAR are met (e.g., that meeting the ARAR is technically impracticable
from an engineering perspective) and that the altemative cleanup standard proposed
will be protective of human health and the environmenl

2) COMPLETION DATE: 60 days after the Board approves onsite curtailment

TASIC IMPLEMENTATION OF CURTAILMENT AND COMPLETION OF ON-SITE
SOIL REMEDIATION: Submit a technical report acceptable to the Executive Officer
documenting completion of the necessary tasl,s identified in the technical report
submitted for Task d.1). Include the results of chemical analyses of samples from the
soil borings.

e. GROUNDWATER EXTRACTION

1) COMPLETION DATE: November 15,1993

TASIC EVALUATION OF GROUNDWATER EXTRACTION: Submit a report
acceptable to the Executive Officer containing an evaluation of the performance of
the Spectra-Physics groundwater extraction system and a proposal for additional
groundwater extraction wells, if necessary. This evaluation will include an analysis
and use of the following factors and/or data:
1) groundwater monitoring well water quality data;
2) RA-l groundwater extraction system results;
3) soil vapor extraction system data;
4) current scientific and technical literature regarding the operation and

effectiveness of groundwater extraction systems.

The evaluation will utilize at least the following factors:
1) The reduction or increase in groundwater monitoring well water quality data.

Update the Total VOC Concentrations Table on page 4 of the Responsiveness
Summary by adding 198.3 data.

2\ Compare the average chemical concentrations in the on-site area and the
relation of the average chemical concentration to the highest chemical
concentrations on-site using 1990 data and 1993 data.

3) Compare the relative plume mass percentage in the on-site area and the
relative plume mass percentage in the capture area of RA-1 using 1990 and
1993 data.

4) The capture area of well RA-1.
5) The cost-effectiveness of a groundwater extraction system at Specha-Physics.

The 30 year present worth cost of the installation of a groundwater extraction
system at Specha-Physics shall be included. This shall include the
incremental cost increase to Spectra-Physics and shall not include Teledyne
costs nor monitoring costs that are incurred regardless of the operation of an
on-site Spectra-Physics groundwater extraction system.

6\ Other factors that are appropriate due to technical, state-of-the-art or science,
or site specific changes.

The submittal of technical reporb evaluating final remedial measures will include a projection
of the cost effectiveness, benefits, and impact on public health, welfare, and environment of
each alternative measure. If any additional remedial investigations and feasibility studies are
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7.

8.

9.

10.

11.

found to be necessary they shall be consistent with the guidance provided by Subpart F of
the National Oil and Hazardous Substances Pollution Contingency Plan (40 CFR Part 300);
Section 253ffi.1(c) of the California Health and Safety Code CERCLA guidance documents
with reference to Remedial Investigations, Feasibility Studies, and Removal Actions; and the
State Water Resources Control Boards Resolution No. 58-15, nstatement of Policy with
Respect to Maintaining High Qualrty of Waters in California".

If the dischargens are delayed intermpted or prevented from meeting one or more of the
completion dates specified in this Order, the dischargers shall promptly notify the Executive
Officer and the Board may consider revision to this Order.

Technical reports on compliance with the Prohibitions, Specifications, and Provisions of this
Order shall be submitted quarterly to the Board commencing on April 30, 7991and covering
the previous quarter. On a quarterly basis thereafter, these reporb shall (1) summarize work
completed since submittal of the previous report, and work projected to be completed by the
time of the next report, (2) identify any obstacles which may threaten compliance with the
schedule of this Order and what actions are being taken to overcome these obstacles, and (3)
include, in the event of non-compliance with Provision C.3. or any other Specification or
Provision of this Order, written notification which clarifies the reasons for non-compliance
and which proposes specific measures and a schedule to achieve compliance. This written
notification shall identify work not completed that was projected for cornpletion, and shall
identify the impact of non-compliance on achieving compliance with the remaining
requirements of this Order.

On a quarterly basis, quarterly reporb shall include, but need not be limited to, updated
water table and piezometric surface maps for all affected water bearing zones, soil and
groundwater capture area maps, and appropriately scaled and detailed base maps showing
the location of all monitoring wells and extraction wells, and identifying adjacent facilities
and strucfures. When appropriate, due to new data, and upon request by the Execudve
Officer, new geologic data shall be incolporated in cross-sectional geological maps describing
the hydrogeological setting of the site.

All hydrogeological plans, specifications, reports, and documents shall be signed by or
stamped with the seal of a registered geologist, engineering geologist or professional
engineer.

All samples shall be analyzed by State certified laboratories or laboratories accepted by the
Board using approved EPA methods, where availablg for the type of analysis to be
performed. All laboratories shall maintain quality assurance/quality control records for Board
review.

The dischargers shall maintain in good working order, and operate, as efficiently as possible,
any facility or control system installed to achieve compliance with the requirements of this
Order. The dischargers shall notify the City of Mountain View if the NBES discharge is
discontinued for any period of time in excess of Z hours.

Copies of all correspondence, reports, and documents pertaining to compliance with or
proposed changes in the Prohibitions, Specifications, and Provisions of this Order, shall be
provided to the following agencies:

Santa Clara Valley Water Disfrict
Santa Clara County Health Deparhnent
U. S. Environmental Protection Agency, Region D( (H-6-3)

a.

b.
c.

?2



d. City of Mountain View

The Executive Officer may additionally require copies of correspondence, reporb and
documents pertaining to compliance with the Prohibitions, Specifications, and Provisions of
this Order to be provided to a local repository for public use.

13. The dischargers shall permit the Board or its authorized representative, in accordance with
Section 13267(c) of the California Water Code:

a. Enty upon premises in which any pollution sources exist consistent with the site
Health and Safety Plan, or may potentially exist, or in which any required records
are kept, which are relevant to this Order.

b. Access to copy any records required to be kept under the terms and conditions of
this Order.

c. Inspection of any monitoring equipment or methodology implemented in response to
this Order.

d. Sampling of any groundwater or soil which is accessible, or may become accessible,
al Part of any investigation or remedial action program undertaken by the
dischargers.

1'4. Tglgdyne shall file a report prior to any changes in site occupancy and ownership associated
with its facilities described in this Order. Spe-ctra-Physics shall fiie a report priof to any
changes in site occupancy and ownership associated with its facilities discribtd in this brder.

15. If any hazardous substance, as defined punsuant to Section 25140 of the California Health
and Safety Code, is discharged in or on any waters of the state, or discharged and deposited
where it is, or probably will be discharged in or on any waters of the state-, the dischirger
shall report such discharge to this Board at (415) 4&-1255 on weekdays during office h-ours
from 8 a.m. to 5 p.*., and to the Office of Emergency Seruices at (800f 852:7550 during non-
-business hours. A written report shall be filed with the Regional Board within five (5)
working days and shall contain information relative to: the nature of waste or pollutanf
quantity involved duration of inciden! cause of spill, Spill Prevention, Control, ind
Countermeasure Plan (SPCC) in effec! if any, estimated size of affected area, nature of effect,
corrective measures that have been taken or planned and a schedule of these activities, and
persons/agencies notified.

1'6. The Board will review this Order periodically and may revise the requirements when
necessary.

I, Steven R. Ritchie, Executive Officer, do hereby certify that the foregoing is a full, true and correct

lpy_of an Order adopted by the California Regional Water Quality eontrol Boar4 San Francisco
Bay Region, on February ?.0,191.

-*P,G{+-\-'l70'steven R. Ritchie
Executive Officer

Attachments:
Self-Monitoring Program
Site Map
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

SELF-MONITORING PROGRAM

FOR

Teledyne Componenb, Inc.
1300 Terra Bella Avenue

Mountain View
Santa Clara County

' 
Specfra-Physics, Lrc.

1250 West Middlefield Road
Mountain View

Santa Clara County

oRDER NO. 9142s

CONSISTS OF

PART A, December 1985
As Modified by SBTD, U23/87

With Appendices A-E

and

PART B, adopted
February 2n, LDl



PART B

lelgarye Components, Inc. Spectra-physics Lasers, Inc.
1300 Terra Bella Avenue 1250 West Middlefield Road
Mountain View Mountain View
Santa Clara County Santa Clara County

I. DESCRIPTION OF SAMPLING STATIONS

All-existing and future shallow, intemrediate, and deeper zone monitoring and extraction
wells as appropriate. See Table 2 (attached) for list of monitoring wells. -

tr. MISCELLANEOUS REPORTING.

The discharge of Permanente Creek shall be sampled semi-annually at the Amphitheatre
Parkway culvert and analyzed for VOCs using EPA Method g010. 

-

M. SCHEDULE OF SAMPLING AND ANALYSIS

The schedule of sampling and analysis shall be that given in Table 1 (attached).

ry. MODIFICATIONS TO PART A.

A. Delete Sections B, D, E, F.Z, F.g, G.'!,, G.4.b, G.4.e, and G.4.g.

B. The third sentence in paragraph F.1 shall be changed to read as follows:

Such records shall show the following for each sample, as appropriate:

C. In Section G.2, delete the second paragraph.

D. The first paragraph of Section G.4 shall be changed to read as follows:

Written reporb shall be filed with the Regional Board regularly for each calendar
quarter (unless othenndse specified) and filed no later than the thirtieth day of the
following month. The reporb shall be comprised of the following:

E. Section G.4.a.1.) shall be changed to read as follows:

1) Identification of all violations of the site cleanup order and self-monitoring
program found during the reporting period.

F. Insert section G.4.a.5) to read as follows:

Time periods during which the soil vapor extraction system or groundwater treatnent
fYstem_ was not operating for greater than one day. Time periods during which the
individual groundwater extraction wells were not operatingifor greater t[an one day.

G. The first paragraph of Section G.4.d. should be changed to read as follows:

Tabulations of the results from each required analysis specified in Part B by date,
type of- sample and detection limit and itation. The report format will be prepared

. using the examples shown in AppENDX B.



Section G.4.d.4) shall be changed to read as follows:

4) Lab results shall be signed by the laboratory director, copied and submitted
as an appendix to the regular reporL

Insert Section G.4.d.5) to read as follows:

The EPA Method 8240 analyses shall include tentative identification and
semi-quantified concentrations of non-priorily pollutant substances of greatest
apparent concentratiory to be followed by identification and confirmation of peaks of
greatest concentration.

Insert a new section G.4.g. to read as follows:

For the total soil vaPor extraction system and the groundwater extraction system: a
g3"t"rly tabulation showing the average air and groundwater flow rate, the average
influent air and groundwater concentration and; on an annual basis, estimates of the
average chemical mass removal rate from soil and groundwater and the cumulative
mass of chemicals removed from soil and groundwiter since startup. Lrclude the
above tabulations from startup, where available, through the curreit reporting period.
Include concentration and rnais data for TCE any othel individual main constitirents,
and total volatile organic compounds

The third sentence of section G.5 shall be changed to read as follows:

In addition, the report shall contain a comprehensive discussion of the compliance
record and all corrective action taken or planned which may be needed to 6ring the
discharger into full compliance with the iite cleanup Order-and self-monitoring
requirements.

L Steven R. Ritchie, Executive Officer, hereby certify that the foregoing Self-Monitoring Program:

1'. Has been developed in accordance with the procedure set forth in this Regional
Boards Resolution No. 73-16 in order to obtain data and document compliince with
site cleanup reguiremenb established in Regional Board Order No. 91425.

2. Yoy b,. reviewed at any time subsequent to the effective date upon written notice
from the Executive Officer or requesl from the discharger, and r:evisions will be
ordered by the Executive Officer-or Regional Board.

3. Was adopted by the Board on February 20,lggl.

P1*
Attachments: Table I

Table II

H.

K

R. Ritchie



TABLE 1

SCHEDULE FOR SAMPLING, MEASTREMENTS, AND ANALYSIS

SAMPLING -->
STATION

As listed in
Table 2

TYPE OF SAMPLE G

ANALYSES
EPA Method 8010 As listed in

Table 2

EPA Method 8240
w/Open Scan

L/Vtc

LEGEND FOR TABLE 1

6 : grab sample
9.: quarterry, once in Mareh, June, september and DecemberL/Y : once per year

* EPA 80L0 not required for rnonths when EPA 8240 is perforrned.
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IABLE A
T'ELL SAHPLING TREOUENCY SUMHARY

Semi-Annual tJetls

===============i==========:===:======= ==;=======::=== ===-= =========== =====================

lJ- 1*

v-5
v- 5*
rl-6
u-6A

u-7*
!,- 7A*

sP- 10t*

21

22

23

271

28s

28r

29s

?91

c1

c2

s-1 11

s-2 12

s-3 T3

s.8r T1

s-9 T5

s-11 17

s-13 T9

s- 14 T'to

s-15t T11*

s-16r |12
s- 17 T13

s- 18 T11

s- 18A T15

s- 19 r19
T20

131S

R- 1 T34S

R-2 PZ1

PZZ

PZ3

PZl
P25

P26

PZtl

Annual 9etts

s-4
s-5
s-6
s-7
s- 10

s- 12

I33l

6S2t 0901

6szrJ16c7

632U10802

E1*

E2*

E3*

E4r

85.
E6r

E7

E8

E9

E 10*

E'l 1*

E 12*

E13

E 14*

E 15*

E 16*

E17.

T6

T8*

r3zl
RA1

vlJl

NCISil
NC2 I r*
NC3S**

NC6 I *i
NC5 Sr*
NC6t *r

21s

24r
251

26s

26r
3os

30r

vz
u2A

u4

u4A

vr,r2

vu3

W1

ils'l s

l.|s2 l
ils3 t

l'rs4s

l.rs5 r

lts6t
l,ts7I

- ttsSt
lrs9s

ESIS

ES2S

ES3 l
ES4 I

E55S

==;===== ===i=====::============-:== === ===:== === == ====== == ====================== == ======= = =
NOTE: AtI retts sampted are to be analyzed by EPA Hethod 8010 untess otherHise noted
+ Approxlmate Sampting Date
r fo be anatyzed once a year for EPA Hethod 8240

" To be analyzed each quarter by EPA Hethod 8240

1701tb1, 1 05 - teb'89


